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1 A device for at least temporarily occluding 

Channels or hollcv spaces in hu»a„ beings .„d animals, said 
aevxce co«,prlsing a body, adapted to be inserted into said 
hollow space, wherein the body oonsi.ts of . ^terial which 
.wens at least 20* .ben in contact with body riuld. and 
Which is essentially inert to body fluid and surrounding 
tissues. 
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•The present inventioo rel»t«« to a device for 
tenpozazy or pamanent occlusion of channels or hollov 
spaces in hwian or aninal bodi^a. particularly oviducts 

and apematie ducts. 

Hiaoan and aaival bodiea contain a vast aoAez of 
channale through which fluid and/or other aubatancas or 
objects can pass or be transported. In certain eases, it 
g is desirable to disrupt such a passage. For contraceptive 
^ purposes the spermatic ducts and the oviducts (fallopian 
0 tubes) .could thus ba occluded, whereby the passage of ova 

CO and spams is prevented- In certain vascular diseases, 

for instance, it may be desirable to stop the flow of blood 
through certain blood vessels. This is possible both on 
arterial and vein side of the circulation. The methods 
hitherto used for this purpose have had disadvantages such 
as, for iaataaee, that the passage through the channel has 
beer, difficult to occlude coa^letely and/or to reopen, 
when desired. Ihe means used for this purpose have brought 
prcbleus of fitting: in the case of contraceptive devices 
:0 such as described in the British Patent Specification Ho. ~ 

1 460 077 there have been problems, la providing ar occlusion 
of the current size. 

The object of the invention is to provide a 
device by ojeans of which the disadvantages mentioned above 
>S are eliminated which device will make it possible to 

11* occlude biological channels in a safe way by adapting of 

the device to the size of the ehaanel. 

Another object of the present invention is to 
provide a device of the art mentioaed which is possible to 
30 remove from the biological channel in vrtiich it has been 
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inserted. 

The obj©cst» of Hhe invention are obtained by meana 
of a device %rhioh ie constituted by a body of a viaterial, 
whieK, when brought into contact with the body fluid, swells 
at least 20% and which is essentially inert to the body 
f^^uids and to the surrounding tissues. 

On the accoopanying drawing an embodiment of the 
^ invention and its application are shown. In the drawing 
oo Fig. 1 shows a partially sectional view through 

0 04 the oviducts of a woman including the uterus and ovaries 

^ and showing devices according to the invention inserted in 
the oviducts; 

Fig. 2 shows in an enlarged scale a transversal 
•m^ sectional view of the device according to the invention and 

Fig. 3 is a transversal view of said device. 
As mentioned # said device according to the 
invention is constituted of a body of a material » which, 
when brought into contact with a body fluid, swells at 
feast 1^0% • Apart from this swelling, the body is to be 
essentially inert to the body fluid and to other surrounding 
tissues. This swelling of the body in contact with body 
fluid Is preferably at least 40%i e.g. at least 80%, It 
oould be varied between 20 and 300% qpunted as linear 
expansion. The channels in human beings and animals # which 
»5 can be occluded by this device are, for example, blood 

vessels, urerhers# spermatic ducts and oviducts. 

The geometric dozn of the body is not critical 
and can be essentially cylindrical, spherical or eggshaped. 
However^ it has preferably a circular cross-section in the 
)0 section corresponding to that of the channel to be occluded. 
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This .sroas-secttpn of the bo4y xb preferably ao wuch enall. 
than the crose-eection of the channel that the body can 
convenien^y be introduced along the channel. 

The device according tx> the invention is 
partlcQlarly stilted for nae as a contraceptive device, in 
this use the body is inserted into the iperMtic ducts or 
the oviducts. The body is in this case preferably attached 
' • 5 to a thread in auch a way that it can be vithdra«m normally 
S without a Burgical incL-ion. Thia thread can be made of an 
^ X-ray opague materxal enabling localisation of the position 

^ of the body. 

The body itself oen also possibly contain aub- 

stances providing x-ray contrast. 

When in contact: with the body fluid the material 
of the body swells at least 20%, preferably at least 40%, 
e.g. at least 80%, and TOy even swell as nuch as 300%, in 
other respects, the material should be essentially inert 
and harmless to the body fluid end surrounding tissues and 
should not be absorbed by the human body. Suitable mate- 
rials for this purpose are bydrogels- These materials swell^ 
by absorbing water from the body fluid. Suitable hydrogels 
are polymers and copolymers of acrylic type, as e.g. cross- 
linked polyaexylamide and polymcra and copolymers of meth- 
ecrylic esters having at least one hydroxy radical in the 
side chain. A preferred monomer is 2-l^droxy-ethyl- 
nethacxylate or the SDnomethacrylate esters of di- or 
triethyXene glycol or 2,3-dihydroxypropane. as cross- 
linking agents, polyfunctional aerylates such aa diesters or 
or the eame glycols, e.g. ethylene glycol bis- methacrylate, 
are useful. 
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By chooBin9 a oopolynsr consisting of a bydrophllle 
iftonoasr and a hydrophobic soAoaer the expansion factor and 
vatar content can be varied within wide llAits by varying 
the ration between tu^ hydrophilio and the hydrophobic 
monoiDyer« The swelling will increase i£ the content of the 
hydrophile aononter is increased. 

The body should be essentially elastic and plaatlo 
only to a very small extent* In unswollen (non-*hydrated) 
^ state it may be stiff and* or hard (rigid), but should pre- 
^ ferably soften in swelling* The body can contain reinforo- 
ing material, e.g* armouring material, and also material 
making it. more K-ray opaque, e.g. salts of baritn or bismnth* 

In use the body is Introduced into the channel in 
the unswollen state and vill thereafter swell, when in 
contact with the body fluid, so that the body, which can 
pass through the channel when Inserted, will swell and 
eCrectively contact the walls of the channel. Through the 
pressure than exerted by the walls on the body the elastic 
body will be slightly compressed simultaneously with a 
poselble expansion of the elastic walla of the channel. In 
this way the body will fill the whole cross-* section of the 
channel and prevent anything from passing through the 
ohannel simultaneously with the body belag anchored in 
position* After insertion into an oviduct, the passage or 
ova to the uterus and spermatososr respectively, upwards 
through the oviduct to the unfertilized ovum will be pre-* 
vented. After occlusion of a spermatic duct the outward 
passage of the spermatozoa will be prevented and a good 
oomtraceptive action Is achieved. If desired, the inserted 
bodies can be withdrawn by operation or, as is the case when 
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inserted in an oviduet. by eac^raetioa thsough th« Qtezus in 
th« case where the body is provided with aa a beached thread 
by which said extraction can be perfozned. 

A device 1 according to the invention and intended 
to be inserted in the oviduct of a wooan is shown in a 
longitudinal sectional view in Fig. 2. jt is constituted of 
an elongated, eylindrlcal (compare llg. 3) body 2 of the 
aentioned expandable oaterial with an inner rounded end 
2J portion and an outer ball shaped end portion 4. In the 
©i^ body 2 is included a thread made of an X-ray opaque material 
which terminates on a distance from the end of tha inner end 
portion 3 and which stretehas out of the body at the end 
portion 4 with a free portion 6. 

m Pig. I is shown how the device 1 is inserted in 
the oviducts 7 of a woman. To the right ie ahown how the 
body I a short iMneni after tha insertion still keeps its 
original elongated, narrow shape, which makaa it easy to 
insert in the oviduct 7. To the left is shown how the body 
2 after a period in contact with the body tissues has swelled 
by absorbing the body fluid oonpletely occluding the channel 
end obtaining a good anchoring to the same. The free 
portion 6 of the thread 5 extends through the uterus 8 and 
makes an easy renoval of the device possible and also makes 
it possible to control that the device remains in its in- 
tended place. 

Examples of suitable dimension for the body 2 by 
the described application are a length of 11 millimetres, the 
free portion of the thread not included, and a largest 
diameter of 1,6 .-aillimetres. 

Th= body may alternatively be in the fotra of a drop * 
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with a dlaaeter of appro*i»ataly O.B DilliiDetre in the 

unawollen state* 

•Che body 2 eoaaiats preferebly o£ .a hydxophilio 
nonoaer as soXyvinyl pyrxoXldtoiw and a hydcophofeiff aonomer 
5 aa an eory^iii^Tpi' polyaalde b^i»anB of copilymeriaation 

(graft polytterisation) attach»i to*^^the thread. The swell- 
ing and the ^ter absocptioh .power eay be altered by chang- ' 
S ing the proportion of the hydrophilie and the hydrophobic 
S monomer to be polyB»ri«ed. Three (3) parts of the hsidto- 
10 ^ philio monomer (vinyl pyrroltdone) and one (1) part of the 

^ hydrophobic monomer (polya»ide) forms a copolymer having 
an expansion factor of 1.48 linear (stiells 48% in water) 
%rith a water content of 6«%s five (5) parts c£ the hydro- 
pmiie monomer and one (1) tart of the hydrophobic nonomer 
£ermB a copolymer having a expanaion factor of 1-72 with a 
water content of 78%. 

The thread 5 is preferably of pelyamide iibre, 
made at least partly X-ray opaque or provided with an X- 
ray opaque anchoring elsnent. 

Bven thoogh the device according to the invention 
is described in the «orm of a contraceptive , it is under- 
stood that other applications can be made, for instance, in 
case of brain damage, such as cerebral haemorrhage, or when 
«±eating varicose veins, in which cases a device according 
^ to the invention is inserted in the proper vessel to com- 

pletely obstruct said vessel. In 8uc:h an application, the 
hour-glass fOrm is preferred! 
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TBS CIAZMS DBPXNIH6 TRB ZWBMTZOM ABB AS FOLLOHSs 
1 A device for at least temporarily occluding 

channels or hollow spaces i.a huaian Jjeings and animals* said 
device. oonprising a body, adapted to be inserted into said 
hellov space* wherein the body consists or a material which 
5 swells at least 20% when in contact with body fluid, and 

Which is essentially inert to body fluid and surrounding 
^ tiflsues* 

2. A dftviee according to claim I, wherein the 

if^ aaterial swells at least 40% and preferably at least 80% 
CO 

3 ^ vhen in contact with body fluid. 

3. A device according to claim 1 or 2, wherein said 

2 material consists of a hydrogal. 
*■ A device according to claim 3, wherein the 

C?*, hydrogal is of acrylic type. 

• mm 

/ .1* 5. A device according to claim 4, wherein said 

••| hydrogel is a copolymer of methacrylic esters having at 

'*i least one hydroxy radioal in the side chain with poly- 

• ^ functional methaerylates. 

®- device according to claim 3, 4 or 3, wherein 

the hydrogel is a copolymer of at least one hydrophilio 

3" monomer and at least one hydrophobic monomer. 

••• 

■ _ * device according to claim 5 or 6, wherein the 

ester moiety of the methacrylic ester is derived from a 

3 polyhydric alcohol. 
'I'll' 8- A device according to any one of claims 1 to 7, 
''^'i wherein said body contains an X-ray opaque naterial. 

9. A device according to claim «, wherein an ind- 

icator thread is built in or attached to the body, said 
3 indicator thread being optionally x-ray opaque. 
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10* A device according to any one of elaias 1 to 9# 

and intended for the occlueion of an oviduct of a woman « V; 
wharein the body has a substantially cylindrlci elongated' '^^^1^ 
shape with a length of ^proximately 10 aillinetres and a . 
diameter of 1 - 2 millimetres. 

11. A method of occluding a channel or hollow space 

^ in the body of a human being or an animal which includes 

^ the step of inserting therein a device consisting of a ^ 

^ material which swells at least 20% when in contact with 

es| ^^^^ ^ 

body fluid. ."J 
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